One of the primary questions in asset management is to find good combinations of different assets and this has been an interesting area of research for over half a century. The proposed model of this paper uses decision makers' feedbacks based on multiple criteria decision making technique to find an appropriate portfolio. We first select some important financial criteria and then using decision makers' opinions and by implementation of some fuzzy analytical network analysis we find appropriate weights of the asset. The proposed model uses two multiple criteria techniques namely TOPSIS and VIKOR and the model is examined for some real-world data from Tehran Stock Exchange. The results of the implementation of the proposed model have been examined against Markowitz traditional model. The preliminary results indicate that the proposed model of this paper performs reasonably well compared with alternative method.
Introduction
Stock market has always been as one of the most important issues for measuring economic circumstances. It is always a good place for people to invest by purchasing a small portion of any publically traded firm. However, finding suitable asset is a challenging task since there are always some bullish and bearish sectors. Investing is a dynamic task and investors always have to look on the market. There are always opportunities for buying or selling asset and making appropriate change on asset allocation. However, it is important to make a wise decision on time and based on facts. Kahraman et al. (2002) presented a new method for capital budgeting techniques using discounted fuzzy versus probabilistic cash flows. Ertuğrul and Karakaşoğlu (2009) presented a new method for performance evaluation of Turkish cement firms with fuzzy analytic hierarchy process and TOPSIS methods. Meziani (2003) made an assessment on the effect of investment barriers on international capital flows using an expert-driven system.
There are literally various attempts to find appropriate asset allocation on the market based on multiple criteria decision making techniques. Analytical hierarchy process (AHP) is one of the most popular techniques for ranking different alternative based on various criteria (Saart, 1980 (Saart, , 1996a (Saart, , 1996b . Ehrgott et al. (2002) used five different objective for asset allocation problem in addition to S & P components. Tiryaki and Ahlatcioglu (2009) used fuzzy portfolio selection using fuzzy AHP. More specifically, the decision-making problem was to decide which stocks to choose for investment and in what proportions investment must happen. They considered a two constrained fuzzy AHP methods given by Enea and Piazza (2004) and revised the model to address some of its fallacies. Then we applied the resulted modified method to the problem of choosing stocks on the Istanbul Stock Exchange and discussed their results. Chen and Hung (2009) proposed another decisionmaking method for stock portfolio selection based on computing with linguistic assessment. Lee et al. (2011) discussed that existing methodologies of equity investment, such as fundamental analysis, technical analysis, and institutional investor analysis, could explore some important factors of stock price behaviors. They provided the first analysis on the interactive relationships among the factors in incorporating the methods of Decision Making Trial and Evaluation Laboratory (DEMATEL) and Analytic Network Process (ANP). The empirical results demonstrated that factors from the existing analytical methodologies had substantial interactive and self-feedback dynamics. They reported profitability, among the key factors, as the most important one influencing investment decision, followed by growth and trading volume. In addition, due to the complexity of the ANP, they developed a new methodology to simplify the process, and empirical evidences indicated that the approach was effective and efficient.
Methodology
In order to know the experts opinion, seven managers of mutual funds were asked to give their insights on our criteria and assets that were chosen. The proposed study of this paper used Tehran Stock Exchange (TSE) for the case study and considered any publicly traded firm on this exchange whose stock shares were traded over the fiscal period of 2007-2010. The proposed model of this paper removed any alternative asset whose shares were traded fewer than 10 working days per month leaving us to consider only 56 alternatives. Next, all stocks were ranked using VIKOR and TOPSIS methods and the results were compared. Expert feedback were collected based on five criteria including profitability, liquidity, leverage, performance and market. Each category includes some ratios, which are discussed next.
Determinants of stock selection for evaluation
In this research five major criteria's was categorized based on research literature and experts' opinions including profitability, liquidity, leverage, efficiency and market measures.
Profitability
The first profitability criteria is return on assets (ROA), calculated as follows, Net Income Return on Assets (ROA) = Total Assetes
(1)
The second important criteria is return on equity (ROE), calculated as follows, Net Income Return on Equities (ROE) = Total Equities
The third criteria is net profit margin, calculated as follows, Earning after taxes Net profit margin = Total revenue (3) Finally, the last criteria is operating margin, calculated as follows,
Operating income Operating margin = Total revenue (4)
Liquidity
Current ratio is the first criteria used, which is calculated as follows, Current assets Current ratio = Current liabilities (5) Quick ratio is the second criteria used, which is calculated as follows, Current assets-total inventories Quick ratio = Current liabilities (6)
Leverage
Debt ratio is the first criteria used, which is calculated as follows,
Total debt Debt ratio = Current liabilities (7)
Ownership ratio is another criteria in this section calculated as follows, Quick ratio is the second criteria used, which is calculated as follows, Shareholders' equities Ownership ratio = Total assets (8) Interest coverage ratio is another important ratio, which is calculated as follows,
Earning before interst and tax Interest coverage ratio = Interest charges (9)
Performance ratios
The first criteria is account receivable turnover, which is calculated as follows, Total Net Sales Accounts Receivable Turnover = Accounts Receivables (10)
The second criteria is inventory turnover, which is calculated as follows, Costs of goods sold Inventory turnover = Average inventory (11) The third criteria is total asset turnover, which is calculated as follows, Total revenue Total asset turnover = Total assets (12) 2.1.5. Market Fama and French (1992) demonstrated that market on book value ratio could explain diversity of asset return and it is calculated as follows, Market value MV/BV = Book value (13) Price per earning is another important criteria, which is used on the market for asset evaluation and it is calculated as follows, Price P/E = Earning per share (14) Finally, ratio of profit distributed among shareholders is the last ratio used in this paper and it is calculated as follows, 
Analytical network processes (ANP)
One of the primary concerns on the implementation of traditional AHP is the interdependencies which could happen among components of hierarchy. Saaty (1996a Saaty ( , 1996b is the maximum eigenvalue associated with matrix A. Third, consistency ratios are calculated and if it is less than 0.1 we can accept the results, otherwise the data are not consistent. Forth, supermatrix is established. Supermatrix concept resembles to Markov sequence process. Supermatrix can limit the coefficients to calculate all priorities, thereby cumulative effect of each element on other elements in interaction. In this phase, special vector resulting from paired comparison matrix is used as matrix weights. Internal relationships between elements/criteria are captured in a separate matrix so that supermatrix represented by W is created. Zero value or blank space refers to no internal relationships between elements/criteria or clusters. Fifth, the best alternative is selected. If the supermatrix created through previous phases covers all over the network, weights of priorities can be found in alternatives column in a normalized supermatrix. Raising the supermatrix to power, the supermatrix is converged and therefore its weights are stabilized. Finally, the alternative with the highest priority is considered as the first top alternative.
Fuzzy set and fuzzy numbers
A triangular number shown in Fig. 1 is represented as (l,m,u) where l, m and u represent the lowest, the most possible and the highest possible values, respectively where u. Each fuzzy number can be represented by a membership function as follows, Fig.1 . A triangular number The proposed study of this paper uses the following linguistic terms to represent a triangular fuzzy number. Table 1 shows decision making numbers in linguistic form and their equivalences. The proposed model of this paper uses Chang's method (1992 Chang's method ( , 1996 for fuzzy network analysis, which has easier implementation compared with fuzzy AHP. Let , , … , be the vector of different alternatives and , , … , is the vector of various objectives. Based on Chang's method for each objective we define the following,
where 1,2, … , are fuzzy numbers.
First step: The fuzzy numbers are defined as follows,
Then we have
Therefore, we have,
and the inverse of Eq. (21) is defined as follows,
Step 2. In order to compare two fuzzy numbers we use the following , Fig. 2 shows the way we perform the computations, Step 3. A big fuzzy number is also defined as follows,
Suppose we have,
and the weighting vector W as follows, , , … ,
Step 4. We normalize the vector using the following
In order to study the relationships and the effects of various criteria on each other we have used the previous studies. For instance, when current ratio increases, quick ratio will increase too. An increase on debt ratio will increase ownership ratio and with an increase on profit margin and asset turnover, we expect an increase on return on asset too. According to Lee et al. (2008) , when a firm expects more fixed cash flow for future, there will be more dividend. In addition, any firm with higher ownership ratio will create more market value. In order to validate the questionnaire, we have asked some expert to give their insights on the questionnaire and in overall the results of questionnaire was validated by them. Fig. 3 . shows details of our relationships among network based on the implementation of fuzzy ANP (FANP). Table 2 show all criteria along with the weights resulted from the implementation of FANP. 
VICOR method
This method is based on compromise planning on multi criteria decision making problem and it is normally used for problems with conflicting criteria. The implementation of VIKOR has the following stages, Consider a decision making problem where there are m criteria and n alternative, we first form a matrix as follows,
where ij x is the performance of alternative ,( 1, , )
We next normalize the components as follows, 
.
VIKOR index (Q) is calculated as follows,
where is distance from ideal situation and is the distance from undesirable situation and parameter is determined based on an agreement from decision makers. Next we have to order R, S and Q in three groups in non-decreasing order and finally choose the appropriate alternative. In group Q, any alternative with the following criteria is chosen, condition 1. If alternative and are the best alternative in group Q and n represents the number of alternatives we have,
Condition 2. Alternative must, at least, be superior in either of R and S group.
Portfolio optimization
Let i W be the portion of asset i , i r be the return of investment in asset i and ij  be the covariance between asset i and asset j and finally let R be the maximum desirable return. The Markowitz (Markowitz, 1952) theorem solves the following optimization problem.
Model 1 The optimal solution of Model (1) needs to be evaluated based on different criteria and the fist one is Sharpe ratio, which is calculated as follows,
where TR is the average return, R is the risk free asset and SD is the standard deviation. Treynor ( ) is another criteria to measure the performance of an alternative and it is calculated as follows,
where β is the systematic risk. Finally, Jensen ratio is calculated as follows,
where is the expected return of the portfolio, is the return of market.
The results
In this section, we present details of the implementation of TOPSIS and VIKOR method for the case study of the proposed model of this paper. To measure the efficiency of the proposed model we compute Sharpe, Treynor and Jensen ratios. Table 3 shows details of the results of the implementation of the three models for these three ratios when Markowitz theorem has been adapted. In order to evaluate the performance of the proposed model for future we have considered the first 15 best assets and repeated our calculation and the results are summarized in Table 4 . As we can observe from the results of Table 4 , the implementation of VIKOR yields better results in terms of three performance criteria. Next we used the weights calculated by TOPSIS and VIKOR for 15 best alternatives and normalized them. Table 4 shows details of our computations for these three ratios, Again, as we realize that VIKOR provides better results than TOPSIS in terms of all three measures. In terms of predicting the performance for 2010-2011 period we used the data for the 15 best performers and the results are summarized in Table 6 as follows, 
Conclusion
One of the most important issues in asset management is to consider appropriate criteria for asset allocation. In this paper, we have proposed a new method based on the adaptation of TOPSIS and VIKOR for asset ranking. The proposed model of this paper used five groups of financial ratios as criteria used in both TOPSIS and VIKOR techniques. We have applied the proposed model of this paper for a real-world case study from Tehran Stock Exchange. We have compared the performance of the proposed model in two cases, in the first case, we used Markowitz theorem for the initial asset allocation and then used TOPSIS and VIKOR techniques to rank the results. The performances of VIKOR and TOPSIS have been validated using Sharpe, Treynor and Jensen and the results indicate that all three measures were better for our case study in VIKEOR compared with TOPSIS. We have also used the weights calculated by TOPSIS and VIKOR for 15 best alternatives and normalized them. The results of the implementation of TOPSIS and VIKOR have been compared using three measures and the results were the same as the first case.
